Abstract. The paper present a report on fabrication of Nanowire using plasma oxidation, we monitor changes by studying the morphology and ∆w / ∆h, the study also revealed that the proposed fabrication method could potentially be used to fabricate specific nanometer-scale structure and space structure with uniform surface morphology without any damage to the photoresist. Yet with reduced ashing time and without popping of the photoresist ashing process when the a fabricated is being carried out and subsequently trimmed to nano size by plasma oxidation, the study also revealed the dramatic increase in aspect ratio as the structure reduces in lateral dimension.
Introduction
Nanotechnology, shortened to "nanotech", is the study of the control of matter on an atomic and molecular scale. Generally nanotechnology deals with structures of the size 100 nanometers or smaller, and involves developing materials or devices within that size. Ashing Trimming process is a Plasma oxidation process for removing oxidized selected area or photoresist on a wafer [1] [2] [3] [4] [5] . Using a plasma source, a monatomic reactive species is generated. Oxygen or fluorine are the most common reactive species. The reactive species combines with the photoresist to form ash which is removed with a vacuum pump. The removal of photoresist masks after processes such as etching and ion implantation is done and is one of the most important and frequently performed steps in front-end semiconductor manufacturing [6] [7] [8] [9] [10] . Depending on the complexity of the devices concerned, the number of lithography cycles can vary typically from 10 to 25 and The number of photoresist masking steps has increased recently to more than 30 in some new processes, and stripping of the photoresist mask should eventually be done after any photolithographic process. A dry technique of photoresist stripping is carried out by oxygen plasma, and this is usually called ashing. As the number of ion-implantation steps has increased in recent device fabrication processes, stripping of high-dose implanted photoresist becomes more important, since the surface of the photoresist is altered chemically by energetic ions and becomes hard to remove [11, 12] . Photoresist used in a semiconductor process is mainly made of hydrocarbon polymers [13] each cycle requires a photoresist removal process. The process of plasma photoresist stripping of the mask is a dry, eco-friendly process called Plasma Ashing and is fast replacing wet stripping / wet etching technologies. Two forms of plasma ashing are typically performed on wafers. High temp ashing, or stripping, is performed to remove as much photo resist as possible, while the "descum" process is used to remove residual photo resist in trenches. The main difference between the two processes is the temperature the wafer is exposed to while in an ashing chamber. The nanostructure form in this study is a rectangular structure. The structure will be exact rectangular and In the rectangular structure have a width, length and height on it, such as in the figure (a). The study focus on the width and height because to control the aspect ration of a nano structure, these two parameters are very important as seen in the ( fig.1b) .
During the ashing processes, repeated measurement were carried out to ensure the changes on parameters that is width and height of the nanostructure are checked. This is because, we can compare the changes of the w and h and how the plasma affects the structure.
Conventional lithography technique is used to form the nanostructures because the advanced lithography is time consumable and expensive even though the advanced lithography are most used to form nanostructures. In this study we explore the possible combination of conventional lithography with ashing trimming technique to obtain the desired structure with minimum resources available . The ashing trimming technique means using the plasma etching. Ashing trimming technique method of pattern transfer is the selective removal of material. The desired characteristics of such a process include selectively, anisotropy, a little damage to the electronic device. The consequences of low selectively are erosion of the masking material and lack of etch stop control. The consequence of isotropic etching is that the horizontal etch rate is comparable to the vertical etch rate.Our proposed fabrication method could potentially be used to fabricate specific nanometer-scale line and space structure with uniform surface morphology without any thermal damage to the PR. However, it is very difficult to fabricate nanometer-scale structures because there are many process parameters which are difficult to optimize.
Materials and Method
Resist mask formation is the initial step in this study, the resist is used as a mask material.
The process started with the cleaning process where the wafer is cleaned using the RCA/BOE. The RCA/BOE is used to remove the organic contaminants and the native oxide from the surface. Below is figure 3 shows the wafer that is ready to proceed with the next process, the photoresist used here is negative resist. In the photolithography process, the samples were coated with the resist using the spinner. After that, the sample is exposed and aligned using the exposure equipment. (Fig.4) and (fig.5) shows the structure of the samples after the coating process with the resist. Lastly, the ICP-RIE was used to etch the trimmed resist. After the etching, the samples are inspected under the HPM to see whether the resist is still in good condition or not and observed by Profilometer to see the resist been reduced its size. Figure 6 shows the reduction size of the resist. The process repeated until get the desire size. Table 2 .0 shows every second used to etch the samples using plasma ashing.
Results and Discussions
The samples are inspected using the Surface Profilometer as shown. From figure 3 .0 using the SEM tool, it shows that the rectangular shape is the resist that had been developed and its thickness. The thickness of the resist gave a value of 1248.5 nm, width up 101 µm and width down 120 µm. The rectangular shape of the resist shows that the resist has a smooth characteristic of its composition. 
Advanced Materials Engineering and Technology
The following steps were performed to optimization the roughness and thickness on resist surface after development process by SCM. The samples are divided into four small samples. The resist of 1 ml is coat on the each wafer surface. Each one of the sample is coat with a different spin speed. Spin speed starts at 1000 rpm, 2000 rpm, 3000 rpm and 4000 rpm. After the resist exposed with the plasma process, w 0 and h 0 is measured to see whether the size of it has been decreases or not . According to the theory if the resist been exposing to CF 4 and O 2 , the w0 and h0 will show the changes. The time (t) is also important because t will determine how long or short the time (variable) to expose the resist from (equ. 1 and 2) The changes of the w0 and h0 can be note as: (1)
The observation that held is both width and height of the resist pattern decreases as the ashing time increases as shown in figure 10 and 11. Both graphs are decreases proportional at 30sec until 80sec, both graph is constant. It shows that the longer the time of plasma process, the trimming become constant indicating smooth this also can be seen in figure 8 and 9 . This observation indicates that the ash rate is dependent on the initial thickness of width and aspect ratio here is decreasing because from the beginning we mentioned, we only looked at the width and height, the lateral aspect ratio should increase when considering length of the nanostructure this can be explain by facial reduction in aspect ratio indicate increase in normal aspect which is ideal case.
As shown in the ( fig.10 ), the aspect ratio is decreases as the ashing time increases. It shows the aspect ratio is proportional with the ash time
Summary
Material of the nanostructures formations consists of resist. The original resist structure is about 120 µm. The resist structure is trimmed until the desired size achieved. Oxygen is the main etch gas in the resist trim processes because oxygen based plasmas etch polymers isotropic. Etching rate for isotropic is the same in both horizontal and vertical direction. That is why the resist structure forms an isotropic on the middle of the resist structure. Ashing method resist trimming is a very powerful and widely used method to achieve gate lengths which are beyond the resolution limits of photolithography. The trim process is chemical in nature and much depended on the choice of gases. 
